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@ Magnetic paint material and process for producing the same. 



@ A magnetic paint material is composed of a kneaded composition comprising : 

(a) fine magnetic iron based alloy particles, acicular fine magnetic iron oxide particles or plate-IIke 
fine magnetic ferrite particles, 

(b) a binder resin and 

(c) an organic solvent, the solid content of the particles (a) and the binder resin (b) in said kneaded 
composition being from 85 to 85% by weight, said binder resin (b) being present In an amount of from 5 
to 30% by weight based on the particles (a), and the paint material having a gloss at 45'' after dispersion 
for 6 hours of not less than 120% when fomned into a coating film. 
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Present invention relet s to a magnetic paint material and a process for producing the same, and more 
specifically, it relates to a magnetic paint material in which magnetic partici s, In particular, those having an 
average particle diameter of not greater than 0.25 ^m can exhibit excellent disperslbllity rapidly and easily upon 
preparing a magnetic paint, poss ss a great saturation magnetization and a high coercive force for a long period 

5 of time while preventing oxidation with oxygen in air as much as possible, and can be transported and stored 
with an industrial and economical advantage merely by vacuum-packaging with a synthetic resin film, as well 
as a process for producing such a magnetic paint material. 

In recent years, with progressing longer recording time as well as miniaturization and weight-reduction of 
magnetic recording and reproducing apparatuses for video and audio applications, a violent development of 

10 VTR (video tape recorders) have been conducted and a demand for improving a performance of magnetic tapes 
as a magnetic recording medium, for example, higher recording density and improved output characteristics. 

The above-mentioned properties of the magnetic recording medium have a close relationship with magnetic 
particles used for the magnetic recording medium. In recent years, magnetic iron based alloy particles having 
a higher coercive force and a greater saturation magnetization as compared with conventional magnetic iron 

IS oxide particles have been noted and put to practical use in digital audio-tapes(DAT), 8 mm-width video tapes, 
Hi-8 tape and video floppies. Along with the demand for higher image quality of the video tapes, a frequency 
of carrier signals to be recorded has become higher, that is, has been shifted to a shorter wavelength region, 
and as a result, a magnetization depth from the surface of a magnetic tape t>ecomes remarkably shallow as 
compared with the recording of conventional video tapes. 

20 In view of the above, the improvement of high output characteristics to signals of short wavelenth whil 

maintaining a CN ratio has been conducted and it has been required for this purpose to (1) make the magnetic 
particles finer, ® increase the dispersibility of the magnetic particles, (D smooth the surface of the magnetic 
coating layer, and ® reduce the film thickness of the magnetic coating layer. 

The facts mentioned above are stated in, for example. Development for Magnetic Material and High Pis- 

25 persion Technology of Magnetic Powder published from Kabushiki Kaisha Sogo Gijutsu Center, p. 312(1982) 
as "Condition required for high density recording in a coating-type tape is that high output characteristics can 
be maintained at a low noise level for short wavelength signals, and for this purpose, it is necessary that both 
of the coercive force (He) and the residual magnetic flux density (Br) are great, and the thickness of the coating 
layer is further reduced", as well as Nikkei Electronics , May 3 (1976) pp. 82-105 as "As physical quantities of 

30 a tape related to the SN ratio (CN ratio) of luminance signals, an average number of particles per unit volum , 
their state of dispersion (dispersibility), and the surface smoothness may be mentioned. Since the SN ratio is 
improved in proportion with the square root for the average number of particles providing that the surface prop- 
erty and the dispersibility are constant, magnetic particles with a smaller partide volume and higher packing 
density are more advantageous." 

35 Also; the residual magnetic flux density (Br) of the magnetic recording medium depends on the dispersibility 

in a vehicle, the orientation property in a coated film and the packing property of magnetic particles. 

Improvement for the characteristics of the magnetic particles has been demanded more and more, and In 
view of the improvement for the noise level of the magnetic recording medium and the enhancement for th 
output characteristics of the magnetic recording medium, it is required that the magnetic particles are fine par- 

40 tides, and have an excellent dispersibility in a magnetic paint, and in particular, it Is required that magnetic iron 
based alloy particles, can possess a great saturation magnetization and a high coercive force for a long period 
of time by preventing oxidation with oxygen in air as much as possible. 

It has been known that the noise level of the magnetic recording medium has a close relationship with the 
particle size of the magnetic partides used and tiiat the noise level is tends to be more lowered and improved 

45 as the particles size becomes smaller. In particular, fine magnetic partides of not greater than 0.25 ^m in particle 
size have been demanded in recent years. 

On the other hand, the size of the magnetic particles becomes smaller, the more the dispersibility of th 
magnetic particles in the magnetic paint is lowered and as a result the smootiiness at the surface of the re- 
sultant magnetic coating film is worsened, making it difficult to reduce the film thickness. In view of the above, 

so it has been demanded for a magnetic paint comprising fine magnetic particles capable of providing excellent 
dispersibility rapidly and easily. 

Heretofore, Japanese Patent Applications Laid Open (KOKAI) Nos. 62-22867, 64-79274 and 64-79265 dis- 
close a magnetic paint prepared by kneading magnetic partides, a binder resin and an organic solvent by using 
a kneader having a high shearing force such as a kneader, planetary mixer, disperser and twin-shaft continuous 

55 kneader to form a kneading composition, and then diluting to the thus-obtained composition of an appropriate 
solid concentration by using a diluting kneader such as a planetary mixer, a disperser, a paint conditbner and 
a twin-shaft continuous kn ader, prior to the. disperston of the composition composed of magentic particles, 
the binder resin and the organic solvent into a vihide by using a disp rser such as a ball mill or a sand grinder. 
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In a conventional method, it is difficult to obtain rapidly and easily an excellent dispersion upon producing 
the magnetic paint As described in, for example, Magnetic Paint Considered from a Point of Research Worker 
for Magnetic Recording Material, in Powder Metallurgy, "Seventh Summer Ferrite Seminar - Summary of Lec- 
ture" (1977), pp. 14 - 16, "Generally, It is a rather difficult to obtain high dispersion even in the case of a usual 
5 non-magnetic paint. Much more, in the case of the magnetic powder, the phenomenon is made mor complicate 
due to the magnetic interaction between the particles", the magnetic particles form a coagulated form due to 
magnetic Interaction between each of particles and accordingly, the particles are present in coagulated form 
in the vehicle. Particularly, in the case of plate-like ferrite particles having an axis of easy magnetization in per- 
pendicular to the plate surface, since the particles are coagulated to each other due to the magnetic Interaction, 
10 It is difficult to separate the coagulated particles into individual particles merely by a mechanical treatment. 

As magnetic particles which are suitable to high output and high density recording, that is, as magnetic 
particles having high coercive force, magnetic iron based alloy particles have been known. 

As the magnetic iron based alloy particles, there can be mentioned magnetite (FeO^ Fe2O3:0 < x ^ 1) par- 
ticles having characteristics of a higher coercive force, a greater saturation magnetization and less chargeablity 
15 when used in a magnetic recording medium due to high electroconductivlty as compared with those of maghe- 
mite particles not containing ferrous, as well as magnetic iron oxide particles obtained by using the above- 
mentioned magnetite particles or the meghemite particles described above as precursor particles and depos- 
iting cobalt and fenrous to the surface of the precursor particles (hereinafter referred to as Co-coated magnetic 
Iron oxide particles). 

20 Although the magnetic iron based alloy particles as described above possess a high coercive force, they 

involve a drawback of magnetic and chemical instability, and it has been pointed out a problem in view of the 
operability or safety upon preparing the magnetic particles, as well as a problem from a safety and economical 
point of view in transportation and storage. 

That is, when the magnetic iron based alloy particles are left in air, ferrous is oxidized into ferric iron and 

25 as a result the magnetic property, in particular, the coercive force and saturation magnetization is reduced with 
the passage of time. The phenomenon tends to be remarkable as the particle size becomes smaller. 

Further, the magnetic Iron based alloy particles have been generally obtained by using, as the starting ma- 
terial, acicular iron (III) oxide hydroxide particles, aclcular hematite particles obtained by dehydrating the aclc- 
ular iron (111) oxide hydroxide particles under heating at temperature of less than 300''C, or high-density acicular 

30 hematite particles obtained by heat-treating the acicular iron (III) oxide hydroxide particles in a non-reducing 
atmosphere at a temperature of not more than 300^C, and reducing such a starting material under heating in 
a hydrogen gas. The formation of oxide layers to the surface of the thus-obtained particles is carried out by 
various kinds of well-known methods such as supplying method of an inert gas in which an oxygen content 
therein is increased gradually, whereby the thus-obtained magnetic iron based alloy particles are stabilized 

35 against oxidation with oxygen in air and then can be taken out into air. 

However, even magnetic iron based alloy particles having the oxide layer formed at the surface of the par- 
ticles, can not be effectively kept from oxidation with oxygen in air only by the oxide layer after being taken out 
Into air, so that the saturation magnetization and the coercive force is gradually reduced with passage of time 
and, further, there is a danger of generating heat or causing ignition during transportation or storage. 

40 In particular, the coercive force of the magnetic iron based alloy particles is improved as the particle size 

Is reduced. However, since the surface activity of the particles becomes excessively large and the particles 
violently react with oxygen in air to heat-generate and, in an extreme case, to cause ignition, thereby lowering 
the coercive force and the saturation magnetization, an utmost care is necessary for the handling. 

Further, the magnetic Iron based alloy particles liable to cause danger such as of heat-generation or ignition 

45 are transported and stored, for example, by a method of sufficiently wetting the magnetic iron based alloy par- 
ticles with an organic solvent and tightly sealing them In a container made of metal such as a can, or a method 
of placing the magnetic iron based alloy particles in a metal container such as a can and then tightly sealing 
them after purging with an inert gas. However, there are a safety problem due to the use of the organic solvent 
and operational and economical problems such as in packaging, handing and in the space for transportation 

50 and storage. 

In view of the above, there is demanded a method for transporting or storing magnetic iron based alloy 
particles safely with the least danger and with an economical advantage capable of minimizing the space for 
the transportation and storage by a simple package. 

It has been most demanded at present that the magnetic Iron based alloy particles are fine particles, have 
55 an excellent disperslbillty In a magnetic paint, can maintain a high coercive force and a large saturation mag- 
netization for a long period of time while preventing oxidation with oxygen in air as much as possible, and can 
be transported and stored with an economical and industrial advantage by package which Is safe without dan- 
ger, convenient and simple. But, there has not yet been supplied a method capable of satisfying such various 
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demands. 

Namely, magnetic iron based alloy particles obtained by the well-known method inevitably suffer from re- 
markable reduction of the saturation magnetization and the coercive force due to the oxidation with oxygen in 
air with the passage of time when they are taken into air. if the particles are fine, in particular, not greater than 
5 0.25 \xm. In addition, upon preparing the magnetic paint, dispersibility of the particles in the magnetic paint is 
not yet sufficient, because the effect of the shearing stresses to the magnetic iron based alloy particles during 
kneading is not sufficient. 

In addition, in the case of using the known method for transportation and storage, there are safety problems 
due to the use of the organic solvent, as well as industrial and economical problems such as in packaging, hand- 
to ing in the space for transportation and storage. 

It has, accordingly, been demanded for a provision of a magnetic paint material In which the dispersibility 
of fine magnetic iron based alloy particles having an average particle diameter of not greater than 0.25 ^m in 
the magnetic paint Is excellent, and large saturation magnetization and high coercive force can be maintained 
over a long period of time by preventing oxidation due to oxygen in air as much as possible, and which can be 
15 transported and stored with an industrial and economical advantage, as well as a method of preparing such a 
magnetic paint. 

As a result of an eamest study of the present inventors, it has been that found by kneading magnetic par- 
ticles such as fine magnetic iron based alloy particles, acicularfine magnetic iron oxide particles and plate-like 
fine magnetic ferrite particle having an average particle size of not greater than 0.25 |im, a binder resin and an 
20 organic solvent by using a twin-shaft continuous kneader comprising a container and two stirring shafts dis- 
posed and rotatably journaled in parallel with each other in the container. In which each of the stimng shaft has 
altemately screw portions and paddle portions mounted to the stinring shaft, the ratio of the shaft length to the 
shaft diameter of the stinring shaft is not less than 25 and a clearance between the wall of the container and 
the end of the paddle end is not greater than 0.25 mm, and if required, adding a solvent to the kneaded product 
25 and diluting them under kneading by using dilution kneader, the thus-obtained magnetic paint material is a com- 
position kneaded such that the solid content of the magnetic particles and the binder resin in the kneaded com- 
position is from 65 to 85% by weight, and the binder resin is from 5 to 30% by weight based on the magnetic 
particles, and shows a high dispersibility so that a gloss at 45*" after dispersion for 6 hours is not less than 1 20% 
when formed into a coating film, and the magnetic paint material can be packaged under vacuum with a syn- 
30 thetic resin film having acid resistance, water proofness and solvent resistance. The present invention has been 
attained on the basis of this findings. 

In a first aspect of the present invention, there is provided a magnetic paint material composed of a kneaded 
composition comprising fine magnetic iron based alloy particles, acicularfine magnetic iron oxide particles or 
plate-like fine magnetic ferrite particles, a binder resin and an organic solvent, the solid content of the fine mag- 
35 netic iron based alloy particles, the aclcular fine magnetic Iron oxide particles or plate-like fine magnetic ferrite 
particles and the binder resin in the kneaded composition being from 65 to 85% by weight, the binder resin 
being from 5 to 30% by weight based on the fine magnetic iron based alloy particles, the acicularfine magnetic 
iron oxide particles or plate-like fine magnetic ferrite particles, and a gloss at 45^ after dispersion for 6 hours 
being not less than 120% when formed Into a coating film. 
40 In a second aspect of the present invention, there is provided a magnetic paint material composed of a 

kneaded composition comprising fine magnetic iron based alloy particles, acicularfine magnetic iron oxide par- 
ticles or plate-like fine magnetic ferrite particles, a binder resin and an organic solvent, the solid content of the 
fine magnetic iron based alloy particles, the acicularfine magnetic iron oxide particles or the plate-like fine mag- 
netic ferrite particles and the resin binder In the kneaded composition being from 65 to 85% by weight, the binder 
45 resin being from 5 to 30% by weight based on the fine magnetic iron based alloy particles, the acicular fin 
magnetic iron oxide particles or the plate-like fine magnetic ferrite particles, and the deadsorption ratio of th 
binder resin based on the fine magnetic iron based alloy particles, the acicular fine magnetic iron oxide particles 
or the plate-like magnetic ferrite particles contained in the kneaded composition being not more than 50% as 
measured by the following measuring method: 
50 (1) a portion of the kneaded composition Is sampled, the solid content remaining after evaporating the or- 

ganic solvent is determined and tiien, based on a blending ratio of the organic solvent to a solid content 
obtained by calculation from the measured weight of tiie sol Id content and the blending amount upon knead- 
ing th thus-optained mixture, a predetenmined amount of the kneaded composition in which the weight of 
the fine magnetic iron based alloy particles, tiie acicular fine magnetic iron oxide particles or the plate-like 
55 fine magnetic ferrite partlcl s In the kneaded composition is 10 g, is previously determined by calculation 

in accordance with the following equation; 
Predetermined amount of kneaded composition 

= (the fine magnetic iron based alloy particles, tiie acicularfine magnetic iron oxide particles or the 
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plate-like fine magnetic fenite particles) 
+ (binder resin) (organic solvent) 
= 1 0 g + (solid content (g) - 1 0 g) + (solid content (g)) 
X (blending ratio of the organic solvent) 
5 (2) the predetermined amount of the kneaded composition obtained by the calculation is sampled and ^ 

placed together with 120 g of 3 mm0 balls into a 100 ml of plastic bottle; 

(3) an organic solvent mixture (methyl ethyl ketone: cyclohexanone = 1:1) is added to the 100 ml plastic 
bottle such that concentration of the solid content is 20 % and subsequently, dispersed by a paint condi- 
tioner for 6 hours to form a magnetic paint; 
10 (4) the magnetic paint is separated Into a solid content and a supernatant by a centrifugator at 10,000 rpm 

for 30 min; 

(5) the supernatant is quantitatively determined and then the solid residue remaining after evaporation to 
dryness of the supematant is quantitatively determined to obtain an amount of the binder resin deadsorbed 
from the fine magnetic iron based alloy particles, the acicular fine magnetic iron oxide particles or the plate- 

15 like fine magnetic ferrite particles; 

Amount of deadsorbed binder resin 

= [(amount of organic solvent in the kneaded composition) + (amount of organic solvent added)] 
x (residual solid content after evaporation to dryness)^ (weight of the supernatant) 

(6) the amount of the deadsorbed binder resin based on the amount of the binder resin in the predetermined 
20 amount of the kneaded composition is determined on the percentage, which is defined as the deadsorption 

ratio of the binder resin. 

In a third aspect of the present invention, there is provided a magnetic paint material comprising the knead- 
ed composition as defined in the first or second aspect vacuum-packed by a plastic film having an acid^resis- 
tance, a water proofness and a solvent resistance. ' -r — 

25 In a fourth aspect of the present invention, there is provided a method of preparing a magnetic paint material 

comprising kneading fine magnetic iron based alloy particles, acicularfine magnetic iron oxide particles or plate- 
like fine magnetic ferrite particles, a binderresin and an organic solvent by using a twin-shaft continuous knead- . 
er comprising a container and two stirring shafts disposed and rotatably journaled in parallel with each other 
in the container, in which the stirring shaft has alternately screw portions and paddle portions mounted to the 

30 stirring shaft, a ratio of the shaft length to the shaft diameter of the stirring shaft is not less than 25 and a dear- 
ance between a wall of the container and an end of the paddle is not greater than 0.25 mm. and if necessary 
adding a solvent to the kneaded material and then diluting them by using the dilution kneader. 

As the magnetic particles such as fine magnetic iron based alloy particles, acicularfine magnetic iron oxide 
particles and plate-like fine magnetic ferrite particles in the present invention, there can be used any of magnetic ^ 

35 iron oxide particles such as maghem'rte particles, magnetite particles and berthollide compound (FeO^ Fe^Oa: 
0 < X < 1) particles; particles obtained by incorporating at least one metal such as Co, Al. N, P and Zn other 
than Fe to the said magnetic iron oxide particles; particles obtained by coating the said magnetic iron oxide 
particles with Co or Co and Fe(ll); magnetic iron base alloy particles containing, for example, Co, Ni, Al, P and 
B other than Fe (Fe/(Fe + added element): not less than 75 wt%); plate-like Ba fenrite particles; and plate-like 

40 composite fenite particles obtained by incorporating at least one of bivalent metals such as Co, Ni and Zn, or 
tetravalent metals such as Ti, Sn and Zr as a coercive force-reducing agent. Further, the shape of the magnetic 
particles may be any of acicular, spindle, cubic or plate-like. The aspect ratio (major axial diameter/minor axial 
diameter) of the acicular magnetic particles is not less than 3. Also the plate ratio (plate diameter/thickness) of 
the plate-like magnetic particles is not less than 3. 

45 In the present invention, an average particle size of the magnetic particles is not greater than 0.25 nm, pre- 

ferably 0.01 - 0.2 Kim suitable to the improvement of high output characteristics to short wavelength signals. 

The deadsorption ratio of the binder resin to the magnetic particles contained in the kneaded composition 
according to the present invention is not greater than 50%. If it exceeds 50%, since adsorption of the binder 
resin to the magnetic particles is weak and it is difficult to form a dense continuous layer, this brings about ox- 

50 idation with oxygen in air, making it impossible to maintain a large saturation magnetization and a high coercive 
force over a long period of time. In the case where they are vacuum-packed in a plastic film and tranported or 
stored for a long period of time, the deadsorption ratio is preferably not greater than 45%. 

The magnetic particles with the deadsorption ratio of the binder resin of not greater than 50% as measured 
by the following measuring method, even if they are fine, in particular, with an average particle size of not greater 

55 than 0.25 jim, can exhibit excellent dispersibility rapidly and easily upon production of a magnetic paint, and 
in addition, oxidation with oxygen in air can be prevented as much as possibi , thereby enabling to maintain 
a large saturation magnetization and a high coercive force over a long period of time. 

The measuring method for the deadsorption ratio of the binder resin is as shown below. 
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(1) A portion of a kneaded composition is sampled and the solid content remaining after evaporating an 
organic solvent is determined and, based on a blending ratio of the organic solvent to the solid content 
obtained by calculation from the measured weight of the solid content and the blending amount upon knead- 
ing the thus-obtained mixture, a predetermined amount of the kneaded composition in which the weight of 

5 the magnetic partici s of the present invention in the kneaded composition is 1 0 g, is previously determined 

by calculation in accordance with the following equation. 
Predetermined amount of kneaded composition 
=s (magnetic particles) 
+ (binder resin) + (organic solvent) 
10 = 10 g + (solid content (g) - 10 g) + (solid content (g)) 

X (blending ratio of the organic solvent) 

(2) The predetermind amount of the kneaded composition obtained by the calculation is sampled and 
placed together wigh 120 g of 3 mm0 steel balls into a 100 ml of plastic bottle. 

(3) An organic solvent mixture (methyl ethyl ketone: cydohexanone - 1: 1) is added to the 100 ml plastic 
15 bottle such that the concentration of the solid content is 20% and subsequently, dispersed by a paint con- 
ditioner for 6 hours to form a magnetic paint. 

(4) The magnetic paint is separated into a solid content and a supernatant by a centrifugator at 10,000 rpm 
for 30 min. 

(5) The supernatant is quantitatively determined and then the solid residue remaining after evaporation to 
20 dryness of the supernatant is quantitatively determined to obtain an amount of the binder resin deadsorbed 

from the magnetic particles of the present invention. 

Amount of deadsorbed binder resin 

= [(amount of organic solvent in the kneaded composition) + (amount of organic solvent added)] 
X (residual solid content after evaporation to dryness)-!- (weight of the supernatant) 
2$ (6) The amount of the deadsorbed binder resin based on the amount of the binder resin in the predetemiined 

amount of the kneaded composition is determined on the percentage, which is defined as the deadsorption 

ratio of the binder resin. 

In the measuring method for the deadsorption ratio of the binder resin, the orgnic solvent mixture of methyl 
ethyl ketone (MEK) and cydohexanone (mixing ratio = 1 : 1 ) is used as the organic solvent, because this organic 
30 solvent mixture is a typical organic solvent used most generally in the production of magnetic paints for magnetic 
recording media. 

As the binder resin in the present invention, those generally employed for the production of magnetic re- 
cording media at present can be used, for example, vinyl chloride-vinyl acetate copolymer, vinyl chloride-vinyl 
acetate-maleic acid urethane elastomer, butadiene acrylonitrile copolymer, polyvinyl butyral, cellulose deriva- 
35 tive such as nitrocellulose, polyester, synthetic rubber resin such as polybutadiene, epoxy resin, polyamide, 
polyisocyanate and electron-ray curable acryl urethane resin, as well as a mixture thereof. 

Further, resins having more strong polar functional groups, that is, resins having hydrophilic groups such 
as COOH group, SO3M (M = Na, K, H) and OPO3H2 have been used in recent years may be used. 

As the organic solvent In the present invention, there can be used one or more of aromatics such as toluene 
40 and xylene, ketones such as methyl ethyl ketone, methyl isobutyl ketone, cydohexanone and tetrahydrofuran, 
and esters such as ethyl acetate and butyl acetate. 

In the present invention, the solid content of the magnetic particles and the binder resin in the kneaded 
composition is from 65 to 85% by weight, preferably, 67 to 80% by weight. If the concentration thereof is less 
than 65% by weight, the viscosity of the kneaded composition is extremely lowered in which shearing stresses 
45 required for the dispersion of the magnetic partides is not obtained. On the other hand, if it exceeds 85% by 
weight the surface of the magnetic particles is not sufficiently wetted with the solvent or the binder resin, making 
the distribution of the magnetic particles not uniform in the kneaded product 

In the present invention, the amount of the binder resin to the magnetic particles In the kneaded composition 
is from 5 to 30% by weight, preferably, from 10 to 25 % by weight If it is less than 5% by weight sufficient 
50 surface adsorption of the binder resin required for dispersing the magnetic partides can not be obtained to ren- 
der the dispersion of the magnetic particles deteriorated in the resultant magnetic paint On the other hand, if 
it exceeds 30% by weight although the dispersion of the magnetic particles in the magnetic paint is sufficient 
th saturation magnetic flux density of the coating film is lowered by the binder resin not contributing to the 
magnetic property. The kneaded product obtained in accordance with the present invention is in a shape of a 
55 pellet or paset or slurry with an average size of about 1 to 20 mm. 

The knead d product in the present invention is diluted to a solid content concentration of 30 to 60% by 
weight preferably 35 to 55 % by weight with addition of an organic solvent thereto. If the concentration is less 
than 30% by weight the dilution occurs suddenly and it is not homogeneously diluted tending to make the dis- 
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tributlon of the magnetic particles not unifomi In the diluted, kneaded product. If the concentration exceeds 60% 
by weight, the dilution is insufficient and it is difficult to attain a viscosity optimum to th dispersion in the dis- 
persing step subsequently. 

In the present invention, a dispersant, a lubricant, an abrasive and an antistatic agent such as carbon black 
5 employed usually in the production of a magnetic paint may be added. Carbon black which is difficult to be dis- 
persed is preferably added from the beginning of the kneading. Further, this can also attain an effect of improv- 
ing sliding between each of the magnetic particles by being present In a gap between each of the magnetic 
particles. 

A packaging plastic film used in the present invention may be any of films so long as they have acid resis- 
10 tance, water proofness and solvent resistance. More specifically, there can be used a single layer film conrv 
posed of polyvinylidene chloride; rubber hydrochloride, high density polyethylene, rigid polyvinyl chloride, 
moisture-proof cellophane, polyester, polycarbonate, nylon, polypropylene and vinylon, as well as a laminate 
film comprising two or more of them. If necessary, a laminate film prepared by appending a metal foil to the 
above-mentioned film may also be used. 
15 The vacuum packaging used In the present Invention can be applied by any well-known method such as 

a method of degasing the inside after packaging or a method of degasing the inside while applying heat sealing. 
Degree of vacuum is preferably about less than 10 Torr. 

The kneaded composition In the present invention can be prepared by a method of kneading magnetic par- 
tides, a binder resin and an organic solvent by using a twin-shaft continuous kneader comprising a container 
20 and two stinring shafts disposed and rotatably journaled in parallel with each other at the inside of the container, 
the stirring shaft having altemately screw portions and paddle portions mounted to the stinring shaft, wherein 
a ratio of a shaft length to a shaft diameter of the stirring shaft is not less than 25 and a clearance between th 
wall of the container and the end of the paddle is not greater than 0,25 mm. 

Also, the kneaded composition in the present invention can be prepared by a method of kneading magnetic 
25 particles, a binder resin and an organic solvent by using a twin-shaft continuous kneader comprising a container 
and two stinring shafts disposed and rotatably journaled in parallel with each other at the inside of the container, 
the stirring shaft having altemately screw portions and paddle portions mounted to the stirring shaft, wherein 
a ratio of a shaft length to a shaft diameter of the stirring shaft is not less than 25 and a clearance between the 
wall of the container and the end of the paddle is not greater than 0.25 mm. thereby obtaining the kneaded 
30 material; adding a solvent to the kneaded material; and then diluting by using the dilution kneader. 

The amount of the binder resin to be mixed is 5 to 30 parts, preferably 10 to 25 parts by weight based on 
1 00 parts by weight of the magnetic partides. The amount of the organic solvent to be mixed is 18 to 70 parts 
by weight, preferably 1 9 to 67 parts by weight based on 1 00 parts by weight of the magnetic particles. 

Also, the amount of the solvent to be added to the kneaded product is 8 tOt183 parts by weight, preferably 
35 to parts by weight based on 1 00 parts by weight of the kneaded material; .! 

As the solvent to be added to the kneaded product of the present invention, there can be used one or more 
of aromatics such as toluene and xylene, ketones such as methyl ethyl ketone, methyl isobutyl ketone, cyclo- 
hexanone and tetra-hydrofuran and esters such as ethyl acetate and butyl acetate. 

When the kneaded composition is prepared, the magnetic particles, the binder resin and the organic solvent 
40 may be kneaded by any method, for example, a method of kneading the starting materials simultaneously; a 
method of kneading magnetic particles and a previously prepared organic solvent containing a binder resin; 
and a method of previously mixing magnetic partides with an organic solvent and subsequently, kneading them 
with a binder resin. The method of kneading the magnetic particles and the previously prepared organic solvent 
containing the binder resin is preferred. 
45 In the twin-shaft continuous kneader used in the preparation of the kneaded composition, kneading is con- 

ducted mainly by means of a paler of paddles, while the screw mainly conducts feeding. 

The ratio of the shaft length to the shaft diameter of the stirring shaft of the twin-shaft continuous kneader 
is not less than 25, preferably 30 to 60. If the ratio of the shaft length to the shaft diameter of the stirring shaft 
is less than 25, the magnetic paint material as the object of the present invention can not be prepared. The 
50 dearance between the wall of the container and the end of the paddle is not greater than 0.25 mm. preferably, 
not greater than 0.20 mm. If the dearance between the wall of the container and the end of the paddle exceeds 
0.25 mm, it is impossible to prepare the magnetic paint material as the object of the present invention. 

As the twin-shaft type continuous kneader mixer, KEXN-30, KEXN-40, KEXN-50, KEXN-65, KEXN-80, 
KEXN-100, KEXN.125 and KEXN- 160 commerdally available from Kurimoto Tekkosho Co. can be used. 
55 The magnetic paint material according to the present invention is excellent in disperslbllity, and as to the 

dispersibillty, a gloss at 45*^ aft r dispersion for 6 hours is not less than 120% when fonm d into a coating film; 
a gloss at 45° after dispersion for 12 hours is not less than 130%; an average center line roughness (Ra) is 
not greater than 28.0 nm, preferably not greater than 27.0 nm when fonmed into a coating film; and an average 

7 



BNSOOCID: <EP_050861 7A1J_> 



EP0 508 617 A1 

square roughness (RMS) is not greater than 35.0 nm. preferably not greater than 34.0 nm when formed into a 
coating film. 

In the case where the magnetic iron based alloy particles are used as th magnetic particles, the magnetic 
paint material has further an excellent oxidation stability so that the change of th saturation magnetization with 

5 passage of time is not great r than 8% expressed by the saturation magnetic flux density when fonmed into a 
coating film and the change of the coercive force with passage of time is not greater than 4%, preferably not 
greater than 3.5% expressed by coercive force when formed into a coating film; a squareness ratio of not less 
than 0.85 when fomned into a coating film; an orientation degree of not less than 2.85 when formed into a coating 
film; a residual flux density of not less than 3600 gauss when formed into a coating film; S.F.D. of not greater 

10 than 0.51 when fomned into a coating film; and the deadsorption ratio of not greater than 50%, preferably not 
greater than 45%. 

In the case where the magnetic iron oxide particles are used as the magnetic particles, the magnetic paint 
material has furthur an excellent dispersibility so that a gloss at 45'' after dispersion for 2 hours is not less than 
1 10 % when fomied into a coating film and a gloss at 45"* after dispersion for 6 hours is not less than 130% 

15 when formed into a coating film; an excellent oxidation stability so that the change of the saturation magneti- 
zation with passage of time is not greater than 3.0%, preferably not greater than 1.5% expressed by the sat- 
uration magnetic flux density when formed into a coating film and the change of the coercive force with passage 
of time is not greater than 1.5%, preferably not greater than 1.0% expressed by coercive force when formed 
Into a coating film; an average center line roughness (Ra) of not greater than 16.0 nm when formed into a coating 

20 film; an average square roughness (RMS) of not greater than not greater than 18.0 nm when fonrned into a coat- 
ing film; a squareness ratio of not less than 0.88 when fomfied into a coating film; an orientation degree of not 
less than 3.00 when formed into a coating film; a residual flux density of not less than 1800 gauss when formed 
into a coating film; S.F.D. of not greater than 0.45 when formed into a coating film; and the deadsorption ratio 
of not greater than 50%, preferably not greater than 45%. 

25 In the case where the plate-like magnetic ferrite particles are used as the magnetic particles, the magnetic 

paint material has furthur an excellent dispersibility so that a gloss at 45"" after dispersion for 6 hours is not less 
than 130% when formed into a coating film and a gloss at 45** after dispersion for 12 hours is not less than 
140% when formed into a coating film; an average center line roughness (Ra) of not greater than 25.0 nm, pre- 
ferably not greater than 23.0 nm when formed into a coating film; an average square roughness (RMS) of not 

30 greater than 30.0 nm, preferably not greater than 26.0 nm when formed into a coating film; a squareness ratio 
of not less than 0.83 when fomied into a coating film; a residual flux density of not less than 1750 gauss when 
fomied into a coating film; and the deadsorption ratio of not greater than 50%, preferably 45%. 

In the magnetic paint material according to the present invention, since the surface of the individual mag- 
netic particles in the kneaded composition is sufficiently wetted with the organic solvent, the absorption of the 

35 binder resin to the surface of the particles is firm, and a dense and continuous layer is fonmed, the magnetic 
particles used in the present invention in the kneaded composition, even if they are fine particles, i.e. particles 
having a particle size of not greater than 0.25 ^m, can exhibit excellent dispersibility rapidly and easily upon 
production of a magnetic paint. In addition, since oxidation with oxygen in air or the like can be prevented ef- 
fectively to maintain a great saturation magnetization and a high coercive force over a long period of time, the 

40 magnetic paint material of the present invention is most suitable to a material for high density recording and 
high output characteristic. Further, in the magnetic paint material according to the present invention, since the 
magnetic iron based alloy particles contained in the kneaded composition are effectively prevented from oxi- 
dation with oxygen in air, the magnetic paint material can ber transported and stored only by packing under 
vacuum with a plastic film having acid resistance, water proofness and solvent resistance, and in particular, it 

45 can provide an extremely great economical and industrial effect upon abroad export. 

Further, in the magnetic paint material according to the present invention, since the surface of the individual 
magnetic particles in the kneaded composition is sufficiently wetted with the organic solvent or the binder resin, 
and the absorption of the binder resin to the surface of the particle is firm, the magnetic particles contained in 
the kneaded composition, even if they are fine particles, i.e., particles having a particle size of not greater than 

so 0.25 nm. can exhibit excellent dispersibility rapidly and easily upon production of a magnetic paint, and accord- 
ingly, the magnetic paint material of the present invention is most suitable to a paint material for high density 
recording and high output characteristic, as well as for low noise level. 

The magnetic paint material of the present invention composed of a kneaded composition comprising the 
magnetic particles, the binder resin and the organic solvent and obtained by kneading and mixing the magnetic 

55 particles, the binder resin and the organic solvent by using a the tin-shaft continuous kneader mixer with the 
ratio of the shaft length to the shaft diameter of the kneading shaft of not less than 25 and with the clearance 
between the wall of the container and the end of the paddle of not greater than 0.25 mm, the solid content of 
the magnetic particles and the binder resin in the kneaded composition being from 65 to 85% by weight and 
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the binder resin being from 5 to 30% by weight based on th magnetic particles, even if the magnetic particles 
are fine, in particular, not greater than 0.25 ^m, can exhibit an excellent dispersibility in rapidly and easily due 
to sufficient shearing stress exerted during kneading upon preparing the magnetic paint, can poss ss great 
saturation magnetization and high coercive force for a long period of time by preventing oxidation du to oxygen 

5 in air as much as possible, are safe with least danger upon transportation and storage, and can be transported 
and stored with an industrial and economical advantage by such a simple and convenient pack of merely ap- 
plying vacuum packaging with a synthetic resin film. 

The kneaded product obtained in the present invention, even when It is made of magnetically and chemi- 
cally instable magnetic particle such as magnetic iron based alloy particles can be sufficiently protected against 

10 oxidation with oxygen in air and is extremely stable magnetically and chemically. 

For the reason why the magnetic particles In the kneaded composition obtained in accordance with the 
present Invention are magnetically and chemically stable, the present inventors guessed that the surface of 
particles Is sufficiently wetted with organic solvent due to the sufficient exertion of shearing stresses during mix- 
ing under kneading even if they are fine, in particular, not greater than 0.25 ^m, and a continuous coating of 

15 the binder resin Is formed during mixing under kneading, so that oxidation with oxygen in air. etc. can be pre- 
vented sufficiently. 

The magnetic paint material obtained by a method of using twin-shaft type continuous kneader upon knead- 
ing magnetic particles, a binder resin and an organic solvents as the prior method, wherein the ratio of the shaft 
length to the shaft diameter of the stinring shaft is less than 25 and the clearance between the wait of the con- 
20 tainer and the end of the paddle is greater than 0.5 mm in this twin-shaft continuous kneader described in Jap- 
anese Patent Applications Laid Open (KOKAI) No. 64-79274 and 64-79275, can not attain the object of the 
present lnventk>n. 

Also, with the method of preparing the magnetic paint material according to the present invention, since it 
is possible to manufacture a magnetic paint in which fine magnetic particles can exhibit an excellent dlspersi- 
25 bility rapidly and easily upon preparing the magnetic paint material, it is most suitable to a magnetic paint ma- 
terial for high density recording and low noise level, which are most required at present. 

EXAMPLE 

30 The present invention will now be explaind by examples, comparative examples and application examples 

to be described later but the present invention is not restricted to these examples. 

In the following examples, comparative examples and application examples, values for the major axis di- 
ameter, aspect ratio (major axial diameter/minor axial diameter ratio) of the magnetic particles are shown by 
average values for the values measured by electron micro-graphs. Magnetic properties of the magnetic par- 

35 tides and the magnetic recording medium were measured by using sample vibrating-type magnetometer VSM- 
3S-15 (manufactured by Toei Kogyo Co.) applying an external magnetic field of upto 10 KOe. 

S.F.D. was measured by using a differentiation circuit of a magnetic instrument to obtain a differentiated 
demagnetization curve in a magnetic hysteresis curve, measuring the half value width of the curve and deter- 
mined by dividing the measured value with the coercive force. 

40 The stability against oxidation with oxygen in air. that is, the change ratio (%) of with passage of time of 

the magnetic properties of the magnetic particles contained In the kneaded composition was determined by 
using coating films prepared from a kneaded composition just after preparation and a kneaded composition 
vacuum-packaged just after preparation and left in an atmosphere at a temperature of 60^C and a relative hu- 
midity of 90% for seven days, respectively, and by dividing the variation coefficients for the value of the satur- 

45 atlon magnetic flux density and the coercive force of the coating films prepared therefrom by the values for 
saturation magnetic flux density and the coercive force of the coating film prepared from the kneaded compo- 
sition just after the preparation respectively. 

The degree of the gloss of the magnetic paint composition was measured by a gloss meter at an incident 
angle of 45'' (maufactured by Suga Testing Machines Co.,) and expressed by a percentage unit based on the 

so gloss of a standard plate assumed as 86.3%. 

The surface roughness of the coating film was measured in accordance with JIS B 0601 by using as surface 
roughness gage: SURF-COM570 A (manufactured by Tokyo Selmitsu Co.). The surface roughness was indi- 
cated by "center-line average roughness (Ra)" and "square average roughness(RMS)". 

55 
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Preparation of Kneaded Composition 
Examples 1-11 
5 Comparative Examples 1-14 
Example 1 

Using a twin-shaft type continuous kneader "KEXN-30" (manufactured by Kurimoto Tekkosho Co.) having 
10 a stimng shaft with a shaft length/shaft diameter ratio of 38 and having a clearance between the wall of a con- 
tainer and the end of a paddle of 0.15 mm, a powder mixture comprising 1 0 kg of acicular magnetic iron based 
alloy particles having major axis diameter of 0. 1 5 ^m, an aspect ratio (major axis diameter/minor axis diameter) 
of 8,0, a coercive force of 1590 Oe and a saturation magnetization of 135 emu/g, and 0.3 kg of carbon black 
#3250 having an average particle size of 26 nm (manufactured by Mitsubishi Kasei Co.) were supplied from a 
15 powder supply port at a rate of 3.83 kg/hr and a resin solution at 17.1% concentration MR-1 10 (Methyl ethyl 
ketone (MEK)/cyclohexanone = 1/1, manufactured by Nippon Zeon Co.) was supplied from a liquid supply port 
at a rate of 2.17 kg/hr continuously. They were mbced under kneading at a rate of 8.5 kg/hr to obtain a pellet- 
tike kneaded product with 70% by weight of solid concentration. 

The kneaded product thus obtained was placed in a polyvinyl idene chloride film (SICOPEREN 35 EHL, 
20 manufactured by Chugoku Resin Co.) and, after reducing the pressure inside of the package to lower than 10 
Torr by evacuation using a vacuum pump, and heat sealing of the opening thereof was carried out to obtain a 
vacuum packagte for the kneaded product. 

Examples 2-11, Comparative Examples 1-14 

25 

Kneaded products were obtained in the same procedures as those in Example 1 except for variously chang- 
ing the kind of magnetic particles, the amount of the carbon black, the kind of the resin solution, the type of the 
kneader and the processing amount in the kneading. Main preparation conditions are shown in Table 1. 

30 Preparation of Knead-Dliuted Product 

Example 12-26 

Comparative Examples 15-28 

35 

Example 12 

19.4 g of the kneaded product obtained in Example 1 (acicular magnetic iron based alloy particles: 12 g, 
resin: 1,44 g, carbon black: 0.36 g. a mixed solvent of methyl ethyl ketone of cyclohexane (mixing ratio of 1:1): 
40 5.6 g) and 8.2 g of the said mixed solvent of methyl ethyl ketone and cyclohexanone were continuously supplied 
to a paint conditioner (manufactured By Toyo Seiki Co., Ltd.) and knead-diluted for 2 hours, thereby obtaining 
a knead-diluded product with 50% by weight of solid concentration. 

Examples 13-26, Comparative Example 15-28 

45 

Knead-diluted products were obtained in the same procedures as those in Example 12 except for variously 
changing the kind and the amount of kneaded products, the amount of the organic solvent, the type of the di- 
luting kneader and the kneading dilution time. Main preparation condition are shown in Table 2. 

50 Preparation of magnetic coating film 

Application examples 1-29 

Application Example 1 

55 

To a 140 ml volume of glass bottle, 27.6 g of the knead-diluted product obtained in Example 12 and addi- 
tional starting materials so as to give a magnetic paint of the following composition were added together with 
95 g of glass beads of 1 .5 mm0 and the resultant mixture were dispersed with a paint conditioner (manufactured 
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by Toyo Seiki Co.) for 12 hours, thereby obtaining a magnetic paint with 30% by weight of solid concentration. 

When a portion of the kneaded product was sampled 6 hours after beginning the dispersion and a magnetic 
coating layer was prepared in the same way as described below, a gloss of the thus-obtained coating film was 
123% and it was confirmed that the product was dispersed rapidly. 
5 After coating the thus-obtained magnetic paint on a PET film by using an applicator, it was oriented, dried, 

subsequently slit to V2 inch In width and cured at 60''C for 24 hours, thereby obtaining a magnetic coating film. 

Composition of the Magnetic Paint 

10 Magnetic particles 12 g 

Resin 2.88 g 

Carbon black 0.36 g 

Alumina 1.2 g 

Lubricant 0.3 g 

15 Curing agent 0.6 g 

MEK 20.23 g 

Toluene 12.14 g 

Cyclohexanone 8.09 g 

The magnetic coating film had a coercive force of 1 559 Oe, a squareness ratio of 0.85, an orientation degree 
20 of 2.95, a saturation magnetic flux density of 3690 Gauss, a residual magnetic flux density of 3140 Gauss, 

S.F.D. of 0.493, a gloss of 139%, a surface roughness (Ra) of 25.8 nm and RMs of 32.0 nm. 
As the oxidation stability, a change ratio of the coercive force was 

-3.2% and a change ratio of the saturation magnetic flux density was 

-6.8%, and it was confimned that the oxidation stability was excellent 



25 
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40 
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Application Examples 2-29 



Magnetic paints were prepared in the same procedures as those in the Application Example 1 except for 
variously changing the kinds of the knead-dlluted product and the dispersion time. Main preparation conditions 
30 and various properties of the resultant magnetic paints are shown in Table 3. 
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ratio 
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63.8 


62.9 


57.1 


58.9 


71.5 


70.8 
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amount 
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o 

<7i 


Kneaded 
step 


Amount 
pro- 
cessed 
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1 


1 
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o 

00 


CO 


Type of kneader 


Press kneader batch type DS-1 
(manufactured by Moriyama 
Scisakusho Co.) 
(clearance = 2mm) 


ditto 


Twin-shaft continuous kneader 
T2KRC kneader (manufactured 

by Kurimoto Tekkosho Co.) 
(shaft length/shaft diameter = 

clearance = 0.5 mm) 


ditto 


Same twin-shaft continuous 
kneader as in Example 1 


ditto 
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solution) 
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ample 1 


ditto 


ditto 


ditto 


ditto 


ditto 


1 

Example and 
Comparative 


Comp. 
Example 1 

i 
1 


Comp. 
Example 2 


Comp. 
Example 3 


Comp. 
Example 4 


Comp. 
Examples 


Comp. 
Example 6 



14 

BNSOOCID: <EP_0S0881 7A1J_> 



6 



EP0 508 617 AI 



5 



10 



15 



20 



25 



40 



45 



1 Kneaded product 1 


rption of 
r resin 


uead- 
sorp- 
tion 
ratio 

/or \ 


28.9 


36.9 


61.3 


60.4 


50.8 


64.8 


53.2 


66.5 


Ueadsoi 
binde; 


sorp- 
tion 
amount 


0.347 


0.443 


0.616 


0.725 


0.610 


0.777 


0.638 


0.798 


Shape 


powder 


ditto 


bulky 


ditto 


pellet 


ditto 


CJ 
Ou 


powder 


Solid 


= c 1 § 

^ <^ ^ 
J cj 2 J 


o 


o 

00 


to 


o 

GO 


to 


S 


O 
lO 


o 

Oi 


Preparation of kneaded product 


Kneaded 
steo 


Amount 
pro- 
cessed 


o 
eo 


CO 


1 


1 


kO 

ai 


00 


10.2 


00 


Type of kneader 




Same twin-shaft continuous 
kneader in Comparative Exam- 
ple 3 


ditto 


Press knender batch type DS-1 
(manufactured by Moriyama 
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Claims 

5 1. A magnetic paint material compos d of a kneaded composition comprising: 

(a) fine magnetic iron based alloy particles, acicular fine magnetic iron oxide particles or plate-like fine 
magnetic fenrite particles, 

(b) a binder resin and 

(c) an organic solvent, 

10 the solid content of the particles (a) and the binder resin (b) in said kneaded composition being from 65 

to 85% by weight, said binder resin (b) being present in an amount of from 5 to 30% by weight based on 
the particles (a), and the paint material having a gloss at AS"" after dispersion for 6 hours of not less than 
120% when fomned into a coating film. 

f5 2. A magnetic paint material composed of a kneaded composition comprising: 

(a) fine magnetic iron based alloy particles, acicular fine magnetic iron oxide particles or plate*like fine 
magnetic femte magnetic particles, 

(b) a binder resin and 

(c) an organic solvent, 

20 the solid content of the particles (a) and the binder resin (b) in the kneaded composition being from 65 to 

85% by weight, said binder resin (b) being present in an amount of from 5 to 30% by weight based on the 
particles (a) and the deadsorptton ratto of the binder resin (b) based on the particles (a) contained in th 
kneaded composition being not more than 50% as measured by the following method: 

(1) a portion of the kneaded composition is sampled, the solid content remaining after evaporating off 
25 the organic solvent (c) is determined and then, based on a blending ratio of the organic solvent (c) to 

a solid content obtained by calculation from the measured weight of the solid content and the blending 
amount upon kneading the tiius-obtained mixture, a predetermined amount of the kneaded composition 
in which the weight of the particles (a) in the kneaded composition is 10g, is previously determined by 
calculation in accordance with the following equation; 
30 Predetermined anrtount of kneaded composition 

= (particles (a)) + (binder resin (b)) + (organic solvent (c)) 

= 1 0 g + (solid content (g) - 1 0 g) + (solid content (g)) x (blending ratio of the organic solvent (c)) 

(2) the predetermined amount of the kneaded composition obtained by the calculation is sampled and 
placed together with 120 g of 3 mm0 steel balls into a 100 ml plastic bottie; 

35 (3) an organic solvent mixture (methyl ethyl ketone: cyclohexanone = 1 . 1 ) is added to the 1 00 ml plastic 

bottie such that concentration of the solid content is 20%, and subsequentiy, the content of the botti 
is dispersed in a paint conditioner for 6 hours to form a magnetic paint: 

(4) the magnetic paint is separated into a solids portion and a supernatant by a centrifuge at 10,000 
rpm for 30 min; 

40 (5) the supernatant is quantitatively determined and then the solid residue remaining after evaporating 

to dryness the supernatant is quantitatively determined to obtain an amount of the binder resin (b) dead- 
sorbed from the particles (a): 

Amount of deadsorbed binder resin 
= [(amount of organic solvent in the kneaded composition) + (amount of organic solvent added)] 
45 X residual solid content after evaporation to dryness) (weight of the supernatant) 

(6) the anrK)unt of the deadsorbed binder resin based on the amount of the binder resin (b) in the pre- 
determined amount of the kneaded compositk>n is determined as a percentage, which is defined as the 
deadsorption ratio of the binder resin. 

^ 3. A magnetic paint material according to daim 2, having a gloss at 45'' after dispersion for 6 hours of not 
less than 120% when said material is formed into a coating film. 

4. A magnetic paint mat rial according to any on of th preceding claims, wherein the binder r sin (b) is a 
resin having a hydrophilic group selected from an OH group, a COOH group, a SO3M group (wherein M 
= Na, K or H) and an OPO3H2 group.. 
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5. A magnetic paint material according to any one of claims 1 to 3, wherein the binder r sin (b) is a vinyl 
chloride - vinyl acetate copolymer, a vinyl chloride - vinyl acetate - maleic acid urethane elastomer, a bu- 
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tadiene * acrylonitrile copolymer, polyvinyl butyral, a cellulose derivative, a polyester, a synthetic rubb r 
resin, an epoxy resin, a potyannide, a polyisocyanate, an electron ray-curable acryt urethane resin or a 
mixture thereof. 

6. A magnetic paint material according to any one of the preceding claims, wherein the average particle size 
of the particles (a) is not greater than 0.25 ^m. 

7. A magnetic paint material according to any one of the preceding claims, wherein the organic solvent (c) 
is at least one selected from aromatics, ketones and esters. 

8. A magnetic paint material according to any one of the preceding claims, wherein the change with time of 
the saturation magnetization of the fine magnetic iron based alloy particles is not greater than 8% with 
respect to the saturation magnetic flux density when formed Into a coating film. 

9. A magnetic paint material according to any one of the preceding claims, in which the kneaded composition 
is vacuum-packed in a plastics film having an acid resistance, a water proofness and a solvent resistance. 



10. A method of preparing a magnetic paint material comprising kneading fine magnetic iron based alloy par- 
ticles, acicularfine magnetic iron oxide particles or plate-like fine magnetic ferrite particles having a particle 
size of not greater than 0,2 |im, a binder resin and an organic solvent by using a twin-shaft continuous 

20 kneader comprising a container and two stirring shafts disposed and rotatably joumaled in parallel with 

each other in the container, in which the stirring shaft has altemate screw portions and paddle portions 
mounted on the stinring shaft, the ratio of the shaft length to the shaft diameter of the stirring shaft Is not 
less than 25:1 and the clearance between the wall of the container and the end of the paddles is not greater 
than 0.25 mm; and if necessary adding a solvent to the kneaded material and then diluting the kneaded 

25 material. 
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